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Abstract
© 2017,  Pleiades  Publishing,  Ltd.The  use  of  hyperbranched  polyesterpolyols  of  different
generations favors firmer fixation of carbon nanotubes and silver nanoparticles as components
of composite materials on the electrode surface (0.028 mg cm–2), which improves the operation
characteristics of monoamine oxidase biosensors. The size of silver nanoparticles (18–52 nm)
depends on the conditions for  preparing hyperbranched polyesterpolyols,  and their  use as
electrode modifiers influences the analytical  possibilities of amperometric biosensors. Silver
nanoparticles (18 nm, data of atomic force microscopy) in polyesterpolyols of third generation
(pH 10.0) as components of the developed biosensors extend the interval  of  determinable
concentrations to 1 × 10–4–1 × 10–8 M and decrease the lower limit of determination to 3 ×
10–9 M, compared to the unmodified sensors, owing to enhancement of the analytical signal.
The developed biosensors were tested in monitoring of drugs (antidepressants) in Coaxil and
Auroriks drug forms with the relative standard deviation on the level of 0.052.
http://dx.doi.org/10.1134/S1070427217010153
References
[1] Hasanzadeh, M., Shadjou, N., Eskandani, M., et al., Trends Anal. Chem., 2014, vol. 53, pp. 137–149.
[2] Fu, C. and Li, J.-P., Chin. J. Anal. Chem., 2013, vol. 41, no. 11, pp. 1762–1772.
[3] Liu, S., Lin, Q., Zhang, X., et al., Sens. Actuators B, 2011, vol. 156, pp. 71–78.
[4] Vashist, S.K. and Luong, J.H.T., Carbon, 2015, vol. 84, pp. 519–550.
[5] Murugan, E. and Vimala, G., J. Colloid Interface Sci., 2013, vol. 396, pp. 101–111.
[6] Dang, G., Shi, Y., Fu, Z., and Yang, W., Particuology, 2013, vol. 11, pp. 346–352.
[7] Bingwa, N. and Meijboom, R., J. Mol. Catal. A, 2015, vol. 396, pp. 1–7.
[8] Ncube, P., Bingwa, N., Baloyi, H., and Meijboom, R., Appl. Catal. A, 2015, vol. 495, pp. 63–71.
[9] Wen, S., Li, K., Cai, H., et al., Biomaterials, 2013, vol. 34, pp. 1570–1580.
[10] Namazi, H. and Fard, A.M.P., Mater. Chem. Phys., 2011, vol. 129, pp. 189–194.
[11] Gao, C. and Yan, D., Prog. Polym. Sci., 2004, vol. 29, pp. 183–275.
[12] Periasamy, A.P., Chang, Y.J., and Chen, S.M., Bioelectrochemistry, 2011, vol. 80, pp. 114–120.
[13] Olivas-Armendáriz, I., García-Casillas, P., Martínez-Sánchez, R., et al., J. Alloys Compd., 2010, vol. 495, pp.
592–595.
[14] Liu, F.L., Xiao, P., Fang, H.L., et al., Physica E, 2011, vol. 44, no. 2, pp. 367–372.
[15] Dresselhaus, M.S., Dresselhaus, G., and Avouris, P., Carbon Nanotubes: Synthesis, Structure, Properties, and
Applications, Berlin: Springer, 2001, vol. 80, p. 448.
[16] Terrones, M., Annu. Rev. Mater. Res., 2003, vol. 33, pp. 419–501.
[17] Hu, J., Yao, X., Wang, Z., and Li, J., Biomacromolecules, 2006, vol. 7, no. 3, pp. 975–980.
[18] Li, H., Xu, B., Wang, D., et al., J. Biotechnol., 2015, vol. 203, pp. 97–103.
[19] Zengin, A., Tamer, U., and Caykara, T., Anal. Chim. Acta, 2014, vol. 817, pp. 33–41.
[20] Liu, S., Yuan, R., Chai, Y., and Su, H., Sens. Actuators. B, 2011, vol. 156, pp. 388–394.
[21] Zhao, C., Wu, J., Ju, H., and Yan, F., Anal. Chim. Acta, 2014, vol. 847, pp. 37–43.
[22] Yu, S., Wei, Q., Du, B., et al., Biosens. Bioelectron., 2013, vol. 48, pp. 224–229.
[23] Yu, X., He, Y., Jiang, J., and Cui, H., Anal. Chim. Acta, 2014, vol. 812, pp. 236–242.
[24] Medyantseva, E.P., Brusnitsyn, D.V., Varlamova, R.M., et al., Russ. J. Appl. Chem., 2015, vol. 88, no. 1, pp.
40–49.
[25] Kutyreva, M.P., Usmanova, G.Sh., Ulakhovich, N.A., et al., Polym. Sci., Ser. B, 2013, vol. 55, nos. 3–4, pp.
201–212.
[26] Medyantseva, E.P., Brusnitsyn, D.V., Varlamova, R.M., et al., J. Anal. Chem., 2015, vol. 70, no. 5, pp. 535–539.
[27] Skarita, S., Thomann, R., Gómez-Garsia, C.J., et al., J. Polym. Sci., Part A: Polym. Chem., 2014, vol. 52, pp.
1369–1375.
[28] Mashkovskii, M.D., Lekarstvennye sredstva (Drugs), Moscow: Novaya Volna, 2002, vol. 1.
[29] Gorkin, V.Z., Aminoksidazy i ikh znachenie v meditsine (Amine Oxidases and Their Significance in Medicine),
Moscow Meditsina, 1981.
[30] Medyantseva, E.P., Brusnitsyn, D.V., Varlamova, R.M., et al., Pharm. Chem. J., 2014, vol. 48, no. 7, pp. 478–482.
[31] Medyantseva, E.P., Varlamova, R.M., Gimaletdinova, D.A., et al., Pharm. Chem. J., 2007, vol. 41, no. 6, pp.
341–344.
